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Motivation for Object 2
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o Optimistic parallel smulations permit eventsto operate
only on a single object because:

— Objects are distributed
— Objects can be at different times
— Rules must be followed for supporting rollback

« HLA needstotransport an entity's published attributes
— Attributes defined in an input file (RID)

o Automation of Data Distribution M anagement
— Délivering attributes as they are updated
— Update and subscription regions
— Dynamic attributes




Creating the Object
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Object Templates

1. The Objects.par file contains al of the class descriptions for Object Proxies
2. A single Object Factory on each node uses the parser to read Objects.par

3. The Object Factory creates an Object Template for each class description

4. The Object Templates are stored in a hash table for future lookups




Creating an Object

SPEEDES SIMOBJ
Supports optimistic processing
Class Name
HLA Object

Pointer to Object Factory
Constructs local Object Proxy

List of remote Object Proxys
l Class Name

NSS Entity

Object Proxy

Attribute objects
Other state variables and objects
Methods

Object Template Pointer to Object Template
—p Array of pointersto attributes
Convert Object Proxy to Msg
Convert Msg to Object Proxy

1. Each NSS Entity passesits class name to its base-class HLA Object during the constructor
2. The base-class HLA Object then passes the class name to the Object Factory

3. The Object Factory obtains the corresponding Object Template and uses it to create the Object Proxy
4. The Object Proxy is created and is given a pointer back to its corresponding Object Template
5. The NSS Entity now has a pointer to its Object Proxy




SPEEDES SIMOBJ
Supports optimistic processing

HLA Object

Pointer to Object Factory
Constructs local Object Proxy
List of remote Object Proxys

NSS Entity

Attribute objects
Other state variables and objects
Methods

DEFINE_ATTRIBUTE(attribute, "attribute")

>

Object Proxy

Pointer to Object Template

Array of pointers to attributes
Convert Object Proxy to Msg
Convert Msg to Object Proxy

1. Each NSS Entity contains ATTRIBUTE objects possibly mixed with other state variables
2. The ATTRIBUTES may reside in contained or inherited objects
3. The DEFINE_ATTRIBUTE Macro maps addresses of attributes to the Object Proxy's attribute array

4. The ATTRIBUTE objects overload operators to automate distribution of attributes when they change
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Object Proxy Ke
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e Object Proxy

— Representsthe "published" attributes of an instantiated entity
— Can be packaged into a message that is distributed to other processors

— Can be a base-class used with inheritance
* Provides normal and virtual methods
e Can provide strong compiler checking on "get" methods
» Can store other "non-distributed" data
— Uses special C++ attribute objects to automate distribution when attributes
are updated
o Satic: INT, FLOAT, LOGICAL, STRING, POSTION
* Dynamic: INT, FLOAT, LOGICAL, POSTION

» Contained objects
» Listsof objects




Object Proxy Ke
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« HLA Object
— NSS Entitiesinherit from it

» Interfaceisdirect (method calls, operator overloading, Macros, etc.)
— HLA Entitiesmap to it
* Interfaceisindirect (HLA interfaces)
— Each HLA Object has an Object Proxy to represent its attributes and a list
of Object Proxies for other objects that pass its filter
— DDM is automated through events that operate at the HLA Object level
and not at the NSS entity level




Object Proxy Ke
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 Object Factory

— One Object Factory per node
» Availableto HLA Object and to Contained Object Attributes
— Reads the Objects.par file using the Parser
» Describes attributes of the different classes of objects
» Creates Object Templates for each object class and stores themin a hash table
— Manages afreelist for each class of Object Proxy for fast memory
management
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e Object Template

— Stores object class information obtained from the Objects.par file
» Definesinteger Idsfor each attribute in each object class

— One Object Template is created per node for each class

» Object Templates are stored in a hash table and are references by instances of Object
Proxies

— Supports inheritance (but not multiple)
e Supportsarbitrary levels of contained objects
— Stores virtual methods for classes

» Virtual methods can have arbitrary calling parameters

» Pointersto methods are not passed with Object Proxies since they are referenced in the
Object Templates

— Supports arrays of attributes (of any type)
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Attribute Object
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— POSITION I
— LOGICAL I
— FLOAT I
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Dvnhamic ltems

MAEA{T{R{O-4{N nheritance lTree

ITEM

DYNAMIC ITEM I

CONSTANT

LOGICAL | POSITION I

CONSTANT —] KEPLER

POLYNOMIAL CONSTANT

| CONSTANT I

COMPLEX
EXPONENTIAL

BASE CLASS

POLY1... POLY10 GREAT CIRCLE | ROCKET STAGE

SPLINE 3 SPLINEG POSITION - LOITER

L
ILE

EXPONENTIAL '_

SPLINE 6

il




ENTITY {
definelogical aive
define dynamic_position Position

}

AIRCRAFT {
reference INHERIT ENTIT
define string TailNumber
defineint Nengines
define dynamic_flo
VIRTUAL MET
define void
define voi

Objects.par

Objects.par to C++

classENTITY : public HLAOBJ{
LOGICAL_ATTRIBUTE dlive;
DYNAMIC_POSITION Position;
ENTITY (char *ClassType);

h

class AIRCRAFT : public EN
STRING_ATTRIBUTE
INT_ATTRIBUTEN
DYNAMIC_FLOAT
AIRCRAFT (char *

C++
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Sample Application
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ENTITY::ENTITY (char *ClassType) : HLAOBJ (ClassType) { RADAR::RADAR() {
DEFINE_ATTRIBUTE(alive, "alive"); SetClassName('RADAR");
DEFINE_ATTRIBUTE(Position, "Position"); DEFINE_ATTRIBUTE(RadarRange, "RadarRange");
alive= LOGICAL_TRUE; DEFINE_ATTRIBUTE(BeamWidth, "BeamWidth");
Position.SetEARTH(32.0, 43.0, 0.0); DEFINE_ATTRIBUTE(Frequency, "Frequency");

} RadarRange = 80.0;

BeamWidth = 0.005;

AIRCRAFT::AIRCRAFT (char *ClassType) : ENTITY (ClassType) { Fregquency[0] = 100.0; Frequency[1] = 200.0; Freguency[2] = 300.0;
DEFINE_ATTRIBUTE(TailNumber, "TailNumber"); };
DEFINE_ATTRIBUTE(Nengines, "Nengines");
DEFINE_ATTRIBUTE(fuel, "fuel"); void AIRCRAFT_PRINT(void * ObjectProxyHandle, va_list &va) {
DEFINE_METHOD(AIRCRAFT_PRINT, "Print", "AIRCRAFT"); OBJECT_PROXY* OP = (OBJECT_PROXY *)ObjectProxyHandle;
DEFINE_METHOD(AIRCRAFT_GetSpeed, "GetSpeed"); ostream *out = va_arg(va, ostream *);
TallNumber = "Hornet001"; *out << "AIRCRAFT_PRINT" << endl; OP->PrintStream(* out);
Nengines = 2; }
DYNAMIC_EXPONENTIAL *DE = (DYNAMIC_EXPONENTIAL *)

FreeList->new_object(DYNAMIC_EXPONENTIAL_ID); void AIRCRAFT_GetSpeed(void * ObjectProxyHandle, va list &) {
DE->SetStartTime(0.0); DE->SetEndTime(3600.0); OBJECT_PROXY* OP = (OBJECT_PROXY *)ObjectProxyHandle;
DE->SetTimeConstant(1800.0); DE->SetAmplitude(1000.0); double time = va_arg(va, double);
fuel += DE; double *speed = va_arg(va, double *);
DYNAMIC_SPLINE_3*DS3 = (DYNAMIC_SPLINE 3*) double X[3], V[3];

FreeList->new_object(DYNAMIC_SPLINE_3_ID); OP->GetPosVel(X, V, time);

DS3->init(0.0, 1000.0, 1.0, 3600.0, 500.0, 0.5); speed = srt(V[0]* V[O]+V[1]*V[1]+V[2]*V[2]);
fuel +=DS3; }
}
void F18_PRINT(void * ObjectProxyHandle, va list &va) {
F18::F18(char *ClassType) : AIRCRAFT(ClassType) { OBJECT_PROXY* OP = (OBJECT_PROXY *)ObjectProxyHandle;
DEFINE_ATTRIBUTE(RADAR, "RADAR"); ostream *out = va_arg(va, ostream *);
DEFINE_METHOD(F18_PRINT, “Print", "F18"); *out << "F18 PRINT" << endl; OP->PrintStream(* out);
} }
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lication

main() {
F18 * TestObj = new F18("F18");
double speed;
double x[3];

OBJECT_PROXY *ObjectProxy = TestObj->GetObj

ObjectProxy->PrintStream(cout);
ObjectProxy->Execute("Print", cout);
ObjectProxy->Execute(" GetSpeed”, 100.

cout << "Nengines " << ObjectPr
cout << "fuel at time 100 "
<< ObjectProxy->Get

ObjectProxy->Get
cout << "ECI positi
<<x[0] <<","
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Status of Software

e Software Components
» Objects.par input file format
o Correctly read in by SPEEDES general-purpose Data Parser
» HLA Object

o NSS entities inherit from this base class - HLA entities map WI I I be
o Creates the entity's Object Proxy based on its class type
o Supports all DDM-related functions F uI Iy

» Object Factory

o0 Hash table of object templates COmpl eted
o Free list and user inheritance by end of January

» Object Template by end Of
o Attribute-to-index mapping January,

o Inheritance and arbitrary levels of contained objects
o Virtual Methods 1997
» Object Proxy
o DEFINE_ATTRIBUTE macro for mapping attributes
o Object Proxy two-way message conversion by end of January
» Attributes
o Operator overloading to automate attribute distribution and rollbacks
Static INT, FLOAT, LOGICAL, STRING, POSITION
Dynamic: INT, FLOAT, LOGICAL, POSITION

o OBJECTS and LISTS of OBJECTS =
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